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The corals deseribed in this paper are from the Cyathaxonin faunas in
the Permian of Western Australia, These faunas are :—

NORTH-WIIRT.?
KENNEDY SERTES.
WANDAGEE SERIES :(—

Linoproducius stage Page
Y toryphygllaon reidi Hill 6l
Favosiles, sp. ... 64
Thamnopora fnmensa i 65
Thanimopora 2, marnconensis (Ktheridge) (6

Lawmellibraneh stage.
Caleeolispongin stage :—

Allotriophylthum. sp. ... 650
Euryphytlum rerdi 111 61
Yo wrypliyllom, sp. L 62
Verbeekiella mersa, =p. nov. ... 63
Thamnopora all, mreraionensis (Ktheridge) 60
CUNDLEGO SERIEN —
Plevophyllum, sp. 62
Verbeekiella mersa, «p. nov. ... 63

BULGADOO SERIES
WOORAMEL SERTES.
CALLYTHARRA SERIES :—

©Amplerus T pustulosus Hudleston 39
Llargphygllam pinatom Hill.

Llerophylluwm wnsirale Hinde.

Tachylusma, 3.

Verbeeliella talboti (Hosking) ... 61
Thamnopora insculpta, sp. nov. 67
¢t Thamnopora, sp. . 68
Cladochonus striatus, *I) nov, 70

LYONS SERTES (GLACIALS).

NKIMBERLEY.:?
. ERSKINE SERIES
LIVERINGA SERIES :(—
Trchylasnia denswm Hill,
NOONCANBAI SERIES (—
Thanmopora marmionensis {Ktheridge),
Cladochonus nicholsoni (Ktheridge) .. G9
(€ uhmhspuuqm ocenrs with the two l.l“’(‘ il
Thawnopore immensa Hill from Christmas Ck. homestead may have
come from this series.
NURA NURA SERIES.
POOLE RANGE OR GLACIAL SERIES

P lhe succession here given is thate given by Teichert (1039, p. 6) apd personal conununicat ion.
t The snecession given here is alter Wade in Clarke (1038, p. $2¢h
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IRWIN RIVIER.3
Page:
UNFOSSILIFEROUS WHITE SHALES AND SANDSTONES.
UPPER MARINE SERIES.
COAl. MEASURES.
FOSSTL CLIFF BEDS :—
© Awnplexas,” sp.
Faryphylbune trizonalum THIL
Gerthia swleale (Hinde),
Plerophyllum anstrale Hinde.
SHALES WITH LIMESTONES WITH _Mefalegocerus.
GLACIAL BEDS.

Speeies to which no page reference Las been given in the above lists have
already been described (Hill, 1937a).

The Cyathavorie Faona of the Palacozoic consists of small, sohtary
Rugosa without dissepiments, and of Cladochonids, FFavositids, and Palaeacids.
it appears very important in the Artinskian of the Urals and Timor, and the
Middle Permian of Timor, and it is the only coral fauna known from the
Kamilaroi Series (inostly 1’ermian, but possibly in part Uralian) of Australia.
Its occurrence in the Lower Carboniferous has alrcady been summarised
(Hudson, 1935 ; 101l 1938a, p. 5). Species belonging to it have recently
(Dobrolyubova, 1936) been described from the Moscovian and Uralian of
Russia, so that its continuous existence from the Lower Tournaisian to the
Middie Permian is proved. Iovidence that it was already in existence in the
Devonian and even in the Silwian is accumulating. 1t is characteristic of
a particular facies of deposition, described by Hill (1938a, p. 5). The long
range of the Tabulate genera in this fauna has long been known, and it may
be that morphologically similar Rngose forms from different periods, at present
regarded as different generically, are really one and the same genus.  These
morphologteally similar forms have already been indicated (FLlL 1938a. p. 8).
This possibility wealkens the reliance which may be placed on the genera as
indicators of horizon. The species from both the Wandagee Stage and the
Callytlarra Stage, bowever, are comparable with Artinskian or Miuddle Permian-
Basleo spevies, rather than with Uralian or Upper Permian species, and Hury-
phyllne is so far known, outside Australia, only in Artinskian beds. In the
absence of species common to the Western Anstralian faunas and the Timor
or Russian fannas, we cannot at present indicate the precise age of our faunas.
Two species from the Wandagee Stage, Ewryphylion reidi (Fill) and Theanno-
para invmense (Hill), are associated at Castle Creck, Theodore, Queensland,
at an unknown horizon in the Bowen sequence. Cladochonus nicholsoni
(l<theridge) from the Nooncanbah series, occurs m the Condamine I"ault Bloek
and in the Coral Stage of the BBowen Marine Series in the Springsure District,
Queensland.

ZOANTHARIA MADREPORARIA RUGOSA
AMPLEXIMORPHS.

Amptloximorphs 3 Hill, 1940, p. 390,

These simple, cvlindrical, or fasciculate Rugose corals with short, equal
lamellar septa, and complete tabulae, and without dissepiments, are common
in the Silurian, Devonian, Carboniferous, and Permian, and probably represent
the endpoints of trends of simplification in marny stocks.  In the Permian of

3 wyuecession after Teichert (1930, p. 6), and Clarke (1938, p- 4249).
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Timor a group occurs which differs from the earlier ampleximorphs in baving
dilated septa usually swollen a little axially, and continuous vertically through-
out that outer part of the tabularium where the edges of the tabulae are down-
turned. Small septal ridges may continue for a short distance over the upper
flat surfaces of the tabulae, Usually minor septa are absent. Such are some
small specimens in the Sedgwick Museum, Cambridge, and a large form figured
as Amplexus coralloides by Gerth (1921, p.l exlvi, figs. 22. 23) from the Upper
Artinskian of Bitauni, Timor, Other Permian ampleximorphs, which appear
to have been derived from zaphrentoids by the withdrawal of the septa from
the axis have heen called Paracaninie Chi (1937, p. 93) ; but these have thin,
unequal septa, not swollen at their axial edges. Others again, which appear
to have an aulos, have been called Amplexocarinia Soshkina (1928, p. 379).
Yet others, with unequal. rhopaloid septa, have been called Amplevus by
Gerth (1921) and Heritsch (1937).

‘“ Amplexus ’’ pustulosus Hudleston. (Plate T., fig. 1.}

Amplexus? pustulosus Hudleston ; for veferences. see Hill, 1937a. p. 45, pl. i, fig. 1; text-
fig. 1; ° Fossil range,” Gascoyne River, Permian.

Diagnosis ;. Erect, turbinate Rugose corals with the major septa dilated
and laterally vontiguous, leaving a wide axial area free of septa.

Remarks :  One specimen from the upper part of the Callytharra series
near Trig, Station K52, Kennedy Range, near Williambury—Middalya road,
W.A., is probably a member of this spectes, although it is curved rather than
erect, and eylindrical rather than turbinate. It is (lattened in the plane of the
cardinal septom, probably by erushing, as the tabulae seen in a vertical section
are somewhat shattered. There are 33 sepia at a diameter of 13mm. x 18mm.,
extending a little over lialf way to the uxis, sub-equal, some with sharp axial
edges, and fome with swollen axial edges, all dilated so ax to be almost in
contact laterally. 'The cardinal septum is shorter than the rest and is on the
longest side of the corallum. No minor septa are developed. The tabulae
are complete, shallow domes.  Stheridge has already mentioned this species
trom Williambury Station, Minilya River,

‘““ Amplexus *’ sp.  (Plate IL, fig. 1.)

Material : One specimen from the Permian of Fossil Cliff, Irwin River,
in the collection of the University of Western Australia.

Description : The specimen is an obliquely broken fragmont 60 nun long,
and 32 mm in diameter. There wre ahout 50 slightly dilated major septa,
continuous vertically for about 5 mm. from the cpithoca. and then extending
for a short distance over the upper flat xurfaces only of the tabulae as faintly
marked ridges, The septa appear to be slightly vhiopaloid, i.e., swollen at the
inner edge of their vertically continuous portions ; as far as can be seen from
the fragment, tliey are equal, and there are no minor septa. There is a
peripheral stereozone about as thick as the septa.  The tabulae are complete,
unequally distant, up to 3 mm. apart, and witl an edge 5mni wide, down-
turned to the stereozone at about 45° 1t is in this area of downturniug that
the septa are vertically continuous,

Remarks . As far as one can ascertain from the fragment, the septa are
equal, so that the specimen does not belong to Paracaninic ; neither is there
an mternal wall, so that it is not Admplexocarinia, and pending further investi-
gations in Carboniferous and Permian aunpleximorphs, it is veferred to
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“ Ampleaus” 1t seems close to Ampleaus coralloides of Gerth nen Sowerby,
from the Upper Artinskinn of Bitauni, Timor. but it differs from the Lower
Carboniferous Amplezus coralloides J. Sowerby in having the septa dilated
and not attenuate. and in having the vertically continuous segment of the
septnm much wider.

ZAPHRENTIMORPHS.

Zaphrentimorphs have been discussed recently (Grabau, 1928 ; Hill,
1938).

Genus ALLOTROPIOPHYLLUM Grabau.
Allotropiophylluvne Grabau, 1928, p. 130.

Glenotype (by designation) ;. Amplexus spinosus de Woninck var. sinensis
Grabau, 1922, p. 64, pl. i, figs. 22a, 22b, 23. Chihsia Limestone ('hihsiashan,
Central ('hina (— Artinskian),

Dingnosis : Simple Rugose corals, typieally curved, and bearing scattered
spines.  The septa of the counter quadrants and sometimes the alar and first
meta-septa are grouped in a narrow erescentic area embracing the counter
side of the corallum ;  the remaining septa of the cardinal quadrants are
directed towards a point ur points on its inner side, which is roughly midway
between the axis of the corallum and the epitheca.  The septa bocome amplex-
oid in late stages.  Tabulae ave usually far apart, complete and oblique, with
a downtirned horder of the same width as the erescent ; they slope down-
wards from the convex to the concave side of the corallum, There are no
digsepiment=, and minor septa are developed very late or not at all.

Remarks @ 'T'he genus 13 known in the Towmnaisian of Belgium, the Dinant-
ian and Lower Namurian of Scotland, the Artinskian Chilisia limestone of
China, and the Upper Permian of Djoulfa in Armenia. Possible synonymns
of the genus are discussed in the authors = Carboniferous Rugosa of Scotland,
Part 1117, in course of publication by the Palaeontographical Society  of
London.

ALLOTROPIOPHYLLUM, sp. (Plate 1., &1

Material - One specitnen in the collection of the University of \Western
Australia, from the lowest horizon with large speciex of Crleeolispongia, middle
Calceolispongin stage, cast limb of syneline west of Coolkilva Pool, Minilva
River.

u, 2

Description : The specimen iz brouadly trochoid. with a talon, and a very
deep calice.  'The epitheca is longitudinally vibbed but somewhat weathered,
the deep grooves corresponding to the major septa having shallow grooves
between then wmdicating the potential presence of minor septa.  Spines were
not observed.  Six major septa in each counter-quadrant are joined with
the counter septum i a crescentie curve on the counter cide of the corallim.
Six straight metasepta in each cardimal quadrant join at their axial edges at a
point on the edge of the crescent, leaving a wide clused fossula expanded
axially,  The long cardinal septum wanders over the fossula to join it at one
sicde of the crescent.  The septa are all slightly and equally dilated, and there
s a narrow peripheral stereozone.  No minor septa are visible.  The arrange-
ment of the tabulae is not known.

Remarks : The one specimen is insufficient for a full specific description
or comparison with other species.  The age indicated is that of the genus,
Carboniferous and Permian.
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Genns EURYPHYLLUM Hilk
Furyphllwm Hill, 1937, p. £30; 1937, a, p. 305 1938, p. 25

Genotype » Buryplyllune reidi Hill, 1937, po 150 5 1937, a. p. 50 ; 1938,
p. 25 ; Permian (? Artinskian) Bowen Marine series of Queensland.

Diagnosis : Stmple, turbinate to ceratoid Rugose corals, erect except at
the tip, which is turned aside ;. with wellanarked intersepral vidges, and
typically an oblique calical floor.  The major septa, which are never carinate
or serrate, extend to the axis and are pinnately gronped about a long, closed
fossula, bisected by a long cardinal septum on the concave side of the corul-
hnn ; alar fossulae are present.  The septa nre dilated, and at first are laterally
contiguons throughout, but dwing ontogeny dilatation decreases in a widen-
ing zone midway between the periphery and the axis, leaving a wide peripheral
stereozone, and an axial structure formed by the conjomed dilated axial ends
of the septa. Very short minor septa appear late, and remain buried in the
stereozone. 'Tabulae are «listant, usually dilated, complete or mmcomplete,
and there are no dissepiments,

Euryphyllum reidi Hill. (Plate 1., fig. 3 ; Plate II., fig 2.)

Ewryphylluin veidi Hill, 1937, po 150 1937a, p. 30 ;0 1938, p. 25, pl. 1. Permian (? Artin-
skian) of Queensland.

Holotype : 3243, University of Queenstand collection, from the ?Artinsk-
ian Upper Dilly Stage of Cabbage Crecle. Spriugsnre District.

Diagnosis © Wuryplgllwen with oblique calice, the ecardinal ¢uadrants
being wider than the counter ; the peripheral stereozone is rregilar and
very wide, axl septal lilatation does not decrease until very late.

Bemarks on North-Western  Auwstralian Specimens -+ There are in the
Collection of the University of Western Austraha, 5 specimens from the Stropha-
losia-Calceolispongia horizon, just below the hovizon with Allotriophylluie, sp.,
middle Caleeolispongia stage, 1 specimen from the horizon just below the
Dictyoclostus gratiosus zone, upper Caleeolispongia stage, G specimens from
just above the " worm track 7 horizon, upper Caleeolispongia stage, all fromn
the east limh of the syneline west of Coolkilya Pool, Minilya River, and 1
specimen from the maimn Calceolispongia horizon, 6 specimens from the Cleio-
thyridina-Calceobispongia horizon, all from the npper Caleeolispongia stage,
west limb of the same syncline.  The specimens on the whole are rather larger
than those from the Springsure area, but those from the first named horizon
are identical m size with Queensland specimens lvom Castle Creck, Theodore.
The species may prove divisible, 1 Lave not yet made a detailed study of
zaphrentimorpbs from the Upper Marine of New South Wales, but from
Etheridge’s figures none appears to be K. reidi, though Z. greqoriuna is possibly
a member of the genus.

Thirteen specimens from the highest Calecolispongia horvizon, at the top
of the Wandagee series, are identified as Kurypliylhwn reidi Hill,  They are
of the morphology of that sub-gronp from Castle Creek, Queensland, aud from
the loeality J3, iu the middle or npper purts of the Calecolisponygin zone in the
Wandagee Series, west or south-west of Coolkliya Pool, Minilya River. The
localities of these 13 thartcen speciimens arc —

south-west side of Wandagee Hill, near month of South-West Creck ;
near south-cast corner of Wandagec Hall, at crossing of Wandagee Wool-

shed—Middalya roal over highest Calecolispongia lhorizon ;
north-east corner of Wandagec Hill
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Two spocimens from the uppermost Pseudogastrioeeras horizon of Lino-
productus-enestella stago of Wandagee series, are identified as Huryphyllum
retds ITill, but they may represent a variant frorn the morphology characteristic
of the Culceolispongia zone, for their septa are without any eurvature. Never-
theless, a similar inorphology is known in specimens from Castle Creek, Queens-
land.

1 EURYPHYLLUM, sp. (Plate L., fig. 4.)

Matericl :  One specimen from locality H,E, in the Collection of the
University of Western Australia from the lowest horizon with a species of
large Calceolispongia, middle Calceolispongia stage, east limb of syncline west
of Coolkilya Pool, Minilya River.

Deseription : The spechmen is small and trochoid, the diameter at the
upper edge of the calice being 18 mun, with a deep calice and strong longitudinal
ribbing. Oune side of the corallum, about an alar fossula, is excavate, but
whether from injury or attachment it is impossible to say. Major septa only
are developed, and they are considerably dilated ; there are 7 in each cardinal
quadrant and 7 in each counter quadrant ;  the axial edges of those in the
cardinal quadrants all meet the axial edge of the short counter septum, or
join the two parallel septa about the cardinal forsula, There is a lozenge-
shaped gap filled with matrix in the middle of the coral, where the septa of the
cardinal amd counter quadrants are parted, the greatest width being in the
plane of the alav fossulwe, and the opposite diameter being betwecu the axial
edges of the cardinal septwn and the counter septum.

Rewarks - Whether this gap 1s a specific character or a pathological
condition cannot be determined without further specimens. In the meantime
the specimen ts placed doubtfully in Kuwryphyllum. 1t might, however, be an
abervant Allotropiophylliom.

Genus PLEROPHYLLUM Hinde,
Plerophyllhon Hinde, 1890, p. 195 ; for references, ete., see Hill, 1937, a, p. 47.

Genolectotype (chosen CGrabau) - Plerophyllum australe Hinde, 1890, p.
196, pl. viiiA, figs la-f ; Permian. Gascoyne River ; Irwin River ; Western
Austrahia.

Diagnosis : Small, curved, ceratoid Rugose corals in which the two
counter-lateral septa, both alar septa and the cardinal septumn (and some-
times the counter septum also) are larger and more dilated than the others,
but equally developed among themselves, and are swollen near their axial
edges. Neptal msertion is accelerated in the counter ¢uadrants,

Plerophyllum =p. (Plate IT., fig. 3).

Material : One specimen from the Cundlego Series, in the fossiliferous
horizon above Coolkilva Pool, Minilya River,

Description : The specimen is ¢vhndrical and very small, being the calical
end (8 1mmn.) of a spectmen, with a constant diameter of 3mm. Longitudinal
and growth striations are well-marked. The two counter-lateral septa. the
alar septa. and the cardinal septum arve dilated and meet at the axis, and are
alimost. equally spaced.  Shorter septa can be distinguished between them,
the counter septum clearly, but others less clearly, There is a stereozone
about 0-75 mm. wide at the peripbery,

Remarks ; This small specimen may be only a yvoung individual of Plero-
phyllwm australe, and so pending the discovery of more material it is left
unnamed. No adualt . australe are known from the Wandagee Se-ies,
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Genus VERBEEKIELLA Gerth.
Verbeekiella Gerth, 1921, p. 81 ; nom. nov. for Verbeekia Penccke, in Verbeek, 1908, p. 673 ;
Verbeekia was pre-occupied by Fritsch, 1877, for a Tertiary echinoid.
Verbeekia ; Hill, 1937, a. p. H4.

Genotype :  Verbeekia permica Penecke loe. cit. = Clisiophyllum australe
Beyrieh.

Diagnosis :  Simple Rugose corals typically with much dilated vertieal
skeletal elements ; with a clisiophyloid axial column, with domed tabulae,
and without dissepiments.

Remarks : The genus is reported from the Moscovian and Artinskian
of Russia and the Permian of Timor, and V. talboti (Hosking) occeurs m the
Callytharra Stage of tho North-West of Western Austealia,  Zeliaphyllum
Heritsch (1936, p. 130, genotype Z. suessi Heritseh, id., toxt-tig. 34, pl. xviii,,
fig. 24) from the Lower Schwagerina limestone of the Carnie Alps may bo
synonymous. Cravenia Hudson (1928, p. 252, genotype rhyloides Hudson, id.,
pl. L., figs. la-g), a Tommaisian form of England, may he related or synonym-
ous. It is difficult to know whother gonera of solitary coralla with axial
eolumns but without dissepiments should be considered as members of tho
family Chisiophyllidae or not ; and for the present they are left as Rugosa
incertae sedis.

Verbeekiella mersa sp. nov. (Plate L., figs. 5. 6. plate L1, fig. 4).

Holotype : From Linoproductus-Calceolispongia horizon, just below lowest
Propinacoceras wone, lower Cualceolispongie stage, east hinb of syncline west
of Coolkilya Pool, Minitya River. IFonr other specimens from jnst above the
“worm track " hovizon. upper Calceolispongia stage, samo locality.  Another
i5 from the fossiliferons Cundlego horizon above Coolkilya Pool.

Diagnrosis : Verbeekielln with septa greatly dilated at first, without
minor septa, with the axial strueture quite dense, ot dilated lamellae attached
to the counterseptim.

Deseription :  Trochoid coralla, about 40 mm. tall with a slightly irrogular
curvature and a calical diameter of 20 mm. The diameter is longer along
the cardinal-countcer line than at right angles to it,  The epitheca 1s without
longitudinal striation, but shows growth annulation.  The cardinal septum is
on the longer sido, but is not necessarily in auy plane of syiumnetry of the
corallum. When the epitheca is wenthered away, slendor grooves are scen
up the middle of vach septinn.  The distal edges of the septa are curved,
rising up slightly from the epithoca, and then descending a little inoa long
curve towards the axial edge ; when the corallum s broken vertically down
a septum, lines of growth are sceu parallel to this curve of the distal edge.
The axial structure projects as anr clongate boss, which may show lateral ridges.
Only major septa are developad, 20 at a diameter of 12 mmn., up Lo 26 at greater
diameters,  Therve is always at least one more soptnm in cach counter ¢uadrant
than i each cardinal quadrant, so that the alar fossulac tend to be on tho
cardinal side of the corallum. Tho sopta are dilated so as to be in contact
throughout tho young stages, but as the coralluin grows the dilatation lessens -
somewhat ; «a narrow peripheral stercozone is always left, and the thinnest
part of a septum is just inside this stororzono, so that the septa tend to be
rhopaloid.  The counter septum is joined with the axial strncture, which is
macde up of a median lamella and a few lateral lamellae so dilated as to be
in contact ; very occasionally spaces may be scen between the lamellae ;
the sides of the structure may be smooth, so that it is oval in section, or rudged
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by the outer edges of tho lateral lamellae 5 it is always joined to the counter
septum, but is not o contineation of the connter septum.  The tabulae are
thin, complete and mcomplete, and domed.  No dissepiments aro developed.

Remarks : The oval section of the axial structare and ms confluence
with the counter septunn suggests that this species shonld be placed in Lopho-
phyllim: ov Lophophyilidiun, or other gencera with a cohnella formed sunply
by dilatation of the axial end of the counter sepinin. Bt sections show that
this axial stractnre is really conpound, an axial column fermed by dilatation of
its constituent maoedial and laieral lamellae, so that the atfinities of the species are
with Verbeekiella ov Ninophyllan Grabaa.  In Senopligthm the formation of the
compound axial stracture by tho association of the dilated axial ends of the
other major septa with the prolonged, swollen axiat end ol the conmter septum
is evident, Int in Uerbeckiclla the compennd axial stroctuee is dissocinted
from the axial ends of the septa (except the counter and cardinal septa in
some speeies) thronghoat the corallim, V. oweersa has this dissociated type
of structure. 16 s the only species of the genns which is homeomnorphic with
Loplopliyllvn. e ditfors tromm Vo talboti from the Callytharra Series (some-
what [owor than thoe Wandageo Series) of the North-West, chiefly in the gencral
absence of spaces in its axial structure and in the absence of irregularvity in
dilatation,

Verbeekiella talboti (Hosking) (Plate L, fig. 7).
Clisiophytluan lulboti Hosking : for refervences, cte,, see Hill, 1937, a, p. 33, pl. 1., figs.
1317 : teatdigs. 6. 7 Perndan, Callytharra Series, creek half a mile west of Cally-
tharre Springs, Wooramel R,

Diagnosis © Verbeekielle with dibunophylloid axial structure containing
fow septal Lancllace,

Bemarks on & specimoen from Callytharra Springs @ A large specimen with
a height of 50 nmn., and o calical diameter of 25 mm. differs froin previously
deseribed specimens of Uhis speetes not only in these larger dimensions, but
also in having near the calice u clisiophylloid rather than a dibunophylloid sec-
tion of the axial column.  Instead of there being a maximum of nino lamellae
on cach side of the median latnella, there are in onoe transverse section cighteen,
nine shortor lamellae altomating with the nine leng ones fonching the axial
lamella ; bt in o transverse section about 3 mm, below, inost of these shorter
lamelae are not present. 1t is not thought that this difference from the earher
desoribed species is speceilic, althouglt the boss in the calico also shows the
cighteon lamnellac on either side of the median lamella.  This large numbor
of Tamnellae is that characteristic of V. rothpletzi (Gerth, 1921, pl. exlvii, figs.
10, 11) froan the Lewer and Middle Permian of Bitaunt, Mandeo and Basleo,
Timor,

ZOANTHARIA MADRIEPORARIA TABULATA.

FAMILY FAVOSITIDAE.
senus FAVOSITES Lamarck,
Favosiles Lanark, 1816, p. 204 ; for references. ete., sce Jones, 1936, p. 2.
Genolectotype (see BEdwards and Haime, 1850, p. Ix) . F. gothlandicus
Lamarck, 1816, p. 2006, Stlurian, Gotland.

Diagnosis © Ceriord tabulate corals forming massive or ramose colonies,
in which the contiguous corallites have thin or moderately thin walls, spinose
or obsolete septa, and completo or mainly complete hortzontal tabulae,
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Remarks : The genus 1s widespread, from the Upper Ordovieian to the
end of the Devonian ; forms like Fawosites in the Carboniferous have usually
been referred to Kmumonsia, but Gerth (1921) has described as Favosites threo
Permian spceeies from Mandeo and the Middle Permian of Basleo, Timor.

FAVOSITES. sp. (Plate 1., fig. 5.)

Material . Two specimens from tho base of the Linoproductus stage of the
Wandagee series, contro of syneline west of Coolkilya Pool, Minilya River (one
near Station 4A, t' ¢ other 12 chains from Station f of 1939 survey).

Deseription ; The corallium is tuberose, 30 to 40 mm. in diamcter, and
50 mm. or more long, The individual corallites diverge outwards from the
axis, each being about 15 to 2 mm. in diameter, thongh smaller ones oceur.
Owing to the processos of fossilisation, neither specimen is worth sectioning.
Neither mural pores nor septal spines wore proved, but one siwrface snggests
a single vortical row of pores per wall.  Tabulac arc thin, shehtly domed,
and rather distant, 3 m 2 man,

Remarks : The speeimens do not appear to be conspecific with the speeies
described by Gerth from Timor, or with any other species known to me.

Genus THAMNOPORA Steiningor.
Thamnopora Steininger, 1831, p. 10 ; 1834, p. 337 : for references, ete,, sce Hill, 1937
a, p. H6.
Genolectotype : Thamnopora madreporacec Steininger = Alveolites cervi-
cornta de Blainville, 1830.

Diagnosis @ Ramose Tabnlate corals in which the eylindrical branches
may be flattened and eoalesced ;  the corallites are typically polygonal, they
diverge from the axis of the branch and usually open normal to the surface ;
the corallite walls are dilated tlnoughout, and the dilatation incroases distally ;
typically the growth lamination in tho sclerenchyme of the wall is obvious,
while its fibrous nature is not ; septal spines are nsually obsolote, and mural

pores are large.
»

Range : Silurian, Devonian, Permian, and rare in the Trias.

Thamnopora immensa Hill {(Plate L., fig. 8 : Plate Ll., fig. 6).

Thawnopora wumense Hill, 1937a, p. 538, pl. i, tigs. 21, 22, text-fig. 9 Permian, two
miles East of Christmas (‘reck Howmestead, south of Rough Range, Kimberley.

Holo!ype : H 25, Geological Survey of Western Australia.

Diagnosis : Large Thamnopora, in which the corallites have calices of
two sizes opoening at right angles to the surface of a branch, excessively dilated
walls, thin tabulae, and numerous large, regular mural pores, frequently
further excavated by boring organisms.

Remarks : Additional specimens, fromn Boolgadoo Pool, Minilya River,
and from Coolkilya Flat, south of the Minilya River, probably from the lower
part of the Linoproductus stage of the Wandageo series, were sent, by Dr.
Teichert. They have allowed an expansion of the diagnosis given in 1937.
Tho specimen from Boolgadoo is unweathered, and large corallites are seen
between smaller ones on the calical suiface. The calicos show cight or nine
coarse radial ridges, somewhat as in Strictopora Hall ; the ridges are without
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spines. In all specimens the corallites open at right angles to the surface,
thus differing from 7. marmionensis, where they open obliquely. In the
M 16 specien, dilatation is not so excessive as in the others, and thin tabulae
can be scen. Individual septal spines or trabeculae have not been dis-
tinguished, though the sclerenchyme is fibrous, FEtheridge may have included
some specimens of 7. immensa in his 1. marmionensis, as his description of
the lattor covers coralla with corallites opening at right angles to the direc-
tion of growth as well as those with corallites opening obliquely. The only
two syntvpes of T. marmionensis which I have seen, howover, had thetr coral-
lites opening obliquely. 7. ¢mmensa or a very closely similar form occurs in
association with Furyphyltum reidi at Castlo Creek, Theodore, in an unknown
horizon in the Queensland Bowen succession.

Thamnopora marmionensis (Etheridge).

Favosites marmionensis Etheridge, 1914, p. 13, pl. i, fig. 1 ; pl. ii., figs 24 pl. viii,, fig.
2. Permian, Mt. Marmion, Kimberlev District, Western Australia.

Diagnosis @ Thamnopora forming large lobate masses, with corallite of
two sizes opening obliquely to the surface, calices frequently with lower lip
semi-circular, and with corallite walls becoming very thick distally ; with
large irregular pores, frequent tabulae, and without septal spines.

Remarks : The specics differs from the castern Auastralian 7', wilkinsons
(KEtheridge) in being lobate rather than ramose, and in having the calices
closcr, while the projection of the calical rim is low compared with that of 7,
willinson,

Thamnopora «ff. marmionensis (litheridge) (Plate IL., fig. 7).

Material - A fragment in limonite (g) from the lower part of the Lino-
productis stage somewhat cast of tho Heliocopirion locality of Coolkilya Flat ;
only the calical surface can be studied, and this shows corallites of two sizes,
most of the openmgs have one-half of their outline semicireutar, representing
the lower lip, which, however, does not project, and the upper half polygonal,
two or three short odges mecting at angles. This specimen is probably 7.
marmiopensis, but the internal structure is obscured. A small lobate fragment
(i) from high in the Calceolispongia stage at Station 25A, ** Upper worm track *
horizon north of Minilya River, with thin walls and oblique ecalices, which is
probably 1. marmionensis, but the calices are not clearly distinguishable into
two sizes, and vary between 1 mm. and 1-53mm. A worn, lobato fragment
(b) from the highest beds cxposed north-west of Station 23, in the lower part
of the Linoproductus stage, Minilya River, which is probably 7. marmionensis,
although the corallite walls are thicker than in the syntypes, being 1 mm.
or nearly 1 mm. throughout, and the septa appear to have denticulations
resembling spines on their inuer edges. A eylindrical fragment (d) from the
lower part of the Linaproductus stage near Station 4A, north of Minilya River,
whose internal structure is similar to that of (b). A cylindrical fragment
(¢} from the same horizon at Station 4A, north of Minilya River, closely
resembling (b) and (d). All these are from the Wandagee beds.

Remarks : One cannot be certain that these specimens, which are prob-
ably conspecific, are 1. marmionensis, becausc of their fragmontary nature,
and because our knowledge of syntypes is very limited ; but the small, oblique
corallites suggest that they are. I have seen nothing similar from eastern
Australia.
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Thamnopora insculpta sp. nov. (Plate 1., figs 9 a-d;
Plate LL., figs. 8 and 9).

Type material ;:  Eleven f{ragments, possibly from one specimen, from
the Callytharra beds near Callytharra Springs, W.A., collected by C. Teichert.

Diagnosis :  Slender branching Thamnopora with the corallites opening
a little obliguely to the surface, dilatation of the walls increasing groatly
towards the surface, so that the openings are distant, and sunken into the
unridged, faintly tuberculated wall tissue.

Description : The diameter of the cylindrical branching fragments varres
between 3 mm. and 10 mim. The calical openings are uncqual, the largest
being 1-5 mmw., some being 1 mm., and a fow 0-5 mun. in diameter. They
are unequally spaced, the smaller being in the angles between the larger,
which tend Lo be arranged in vertical rows.  The openings are occasionally
surrounded by a raised rim, especially near the growing tips of the branches,
its height being greatest on the under sido of the opening, but in the older
branches there is usually only a very faint trace of this vim, and that on the
under side of the opening. Botween the openings there is instoad from -5
to 3 mm. of dense sclerenchyme, which is lightly tubereunlate, and no trace
of the junction between the walls of neighbouring corallitos can be geen.
Faint septal ridges are obse vable in one or two ealices, twelve being counted.
The corallites are almost vertical in the axial parts of the branch, and very
small, being from 0-1 to 0-5 mun, in diamecter, with but slightly thickenoed
walls.  Outside this axial part of diameter abont 2 mm., the corallites bend
rathoer rapidly outwards, opening to the surface at less than 30° to the hori-
zontal. As thev proceed to the surface theoy mcrease in diameter, but tho
greatest part of this mcrease i3 due to an imcrease in the thickness of the

ralls, the lumen nover becoming wider than 1-5 man.  The walls nay boe
very thick, from the dark line representing tho junction of two corallites
to the inner edges of the septa may be as much as 1-5mm. The fibrous
structure of this thickeuned tissue shows that it consists of twelve cqual septa
so dilated as to be in contact laterally. The vertical sections suggest that
they have denticulate inner edgos; bot individual trabeculae are not
distinguishable in the fibrous tissue, as septal spines.  Mural pores aro fairiy
frequent, small and rvegular. Tabulae arc thin and distant.

Remarks : The genoric position of this species is doubtful.  The occurr-
ence of twelve cqual septa is a character suggestive of goneric difference from
Tharmmnopore cervicornis, since neither septa nor septal spines arc known in
the types of 7. cervicornis. Species with septal spines have been included
in Thamnopora, but possibly this Western Austrahan species with lancllar
septa should be placed in a scparato genus with the eastern Australian
Trachypora will:inson: Ktheridge, to which it is very close. 7. wilkinsont
has the twelve lamellar septa much mora clearly developed, and in it the
outer boundaries of the individual corallites are distinguishable by ridges
on the surface. 7. wilkinsoni occurs in the Upper Marine of Mulbring, and
of Ellalong, N.S.W., in the Coral Stage of the Bowen Marine of the Spring-
sure Basin, Queensland, and in the Condamine Fault block, near Silverwood,
Queensland. I have not scen it from Western Australia, but 7. insculpta
appears to me to be a related form. Fawvosites permice Gerth (1921, p. 101,
pl. exlix., figs. 1, 2, 3, pl. ¢l fig. 1) from the Basleo Beds, also has twelve
sopta, lamellar in the upper part of the calice, but this form is encrusting.
Tts septa consists of spines fused together at théir bascs, forming a serios of
stripes on tho calical floor, but with separate spine ends in the lumen.  Twolve
septa, sometimes acanthine, but frequently with the spines fused at their
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bascs to form lamcllar septa, in the form of stripes on the corallite walls,
appears to be the highest number possible in Pscudofavosites stylifer var.
septosa. Gerth (1921, p. 104, pl exlviii., figs. 7, 8) from Basleo, and this num-
ber is usually attained.  Buot this gonus is without tabnlac.

? Thamnopora sp. (Plate 1., fig. 10 ; Plate [L., fig. 10).

Material : One specimen, colleeted by C. Teichert, from Callythama
Hprings.

Description : The corallum is partly encrusting, extensi orm but of
erimplod growth, with stumpy branches on the upper surface, which has
been pitted by rain woathering,  Ls sizo 18 60 X 60 x 15 mm., the branches
hoimg mostly broken off at a height of 5 to 10 mm., and being abont 8 mm.
in diameter. The corallites are unequal, ap to 2 or 2-5mm. in diametoer.
The walls of the corallites in the branches ave much dilatod, but those in the
basal layers and in the patts in which the branches are set ave thin.  The
wadls of tho corallites in the axes of tho branches are also thin.  Whon ana-
tysed microscopically, tho dilatation is scon to be septal in origin ; the indi-
vidual trabeculae of cach septum are dilated and i contact so that kumelar
septa are formed, from the axial edges of which denticulations may never-
theless arise ; and the dilatation is so great that neighbouring septa are in
contact laterally, to form a dense wall.  Thoe numboer of tho sopta per corallito
15 tnknown.  Tho calices probably open obliquely to the surface of the
branch, but this is wnproved.  Mural pores aro numerous, and oceur both
between and picrcing the sopta.  Tabulac are distant and very thin.

fecmurks : In its manner of growth this specimen vesembles some of
the Devonian Alveolites, but the weathering does not permit us to study the
outhne of the calices. It may perhaps represent the basal portion of the
branching Thawmnopora insculpta, but further knowledge of the number of
septa and obliquity of corallitos is neoded before this may be regarded as
more or less than a possibility.

FAMILY CLADOCHONIDAE.

Genus CLADOCHONUS M Coy.
Cladochonus M'Coy, 1847, p. 227,

Monilopore Nicholson and Ktheridge, 1879, p. 293, genotype Junia crassa M'Coy, 1844,
p- 97, Lower Carboniferous of lreland.

Cladochonus . Hill and Smyth, 1938, p. 126.

Genolectotype  (chosen  ldwards and  Haime) :  Cladochonus  tenuicollis
M'Coy, 1847, p. 227, pl. xi., figs. 8, Lowor Carbonifoerous of New South Wales.

Diagnosis : - Corallum compound, with a reptant ring of corallites proxi-
mally, from which freo branches arise ;  individual corallites are trumpot or
pipe-shaped, and in contact only at the point of origin, cach giving rise to
another by lateral increase through the wall of the expanded calico ; cach
has a thick povipheral stercozone of laminar, sometimes reticulated scleven-
chyme 3 neithor tabulae nor septal spines are seen in the marrow humen, but

longitudinal (? soptal) ridges may appear in the calices.

Remarks : Hill and Smyth ({oc. cit.) havo shown that tho genotype of
Monilopora was but tho reptant portion of a coral whose free branches are
Jania bacilluria M’Coy, a species of Cladochonus, and that Cladochonus has
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priority over Monilopora. The genus oxtends from the Devonian through the
Carboniterous to the Permian, and characterises the Cyathavonia phase of
geditnentation.

Cladochonus nicholsoni (ktheridge).
Monilopora nicholsoni Etheridge, 1914, p. 14, pl. i, figs. 2-4; pl. vii,, fig. 4; Permian
(7 Upper Artimskian), Mt. Marndon, Kimberley, W.A,
Monilopora wicholsoni ; Etheridge, 1918, pl. xxxix., figs. 2, 3, Permian, Balmaningarra,
At Marmion, W.A.

non Montlopora 2 nicholsoni ; Hill, 1937. a, p. 50, pl. i., figs. 23, 24, textfigs. 10, 11, from
Callytharra, which iz fadochonus strictus sp. nov,

Type Materiul : Of the syntypes, only a fragment, Australian Museum
116418, has so far been found.  From it was cut thoe section fignred Ktheridge,
1914, pl. vir, lig. 4. The specimens figured lStheridge, 1918, pl. xxxix., hgs.
2, 3, are Australian Museum F16820 and 16712 rospoctively from Bahnaning-
arva, Mt. Marmion. These are conspocific with the type material, and are
described below.

Diugnosis : Bifiircating, free branches, 4-5 to 7 mm. thick, with success-
ive corallites on opposite sides of o branch, the diameter at the edge of the
calice bemg constantiy 4¢3 mm.

Deseription. (of specimens from Balmaningarra) @ The dianeter of the
free branches, measured at right angles to the plane of the calices, is from
45 mm. to 7 nun., most fragments having approximately the same diameter
top and bottam, except at the point where bifurcation occurs ;1 a branch of
7 nn. average diameter expanded to 8¢5 min. at snch a point. The angle bo.
tween the products of hifurcation 15 about 30 : the distance botween bifire:.
tions varices, arnd new branches are in a plane at nght angles to the plane of the
calical openings.  Calical openings are cireular, and fairly regularly 4-5 inm,
in diameter, even when the branches are slonder. Thoy are also fatrly rogn-
larly spaced, there boing front 8 mom, to 10 nun. between thoe edge of the lower
lip of one corallite to that of the next above,  The lower lip of the cafice is
sharp, but not continued into « ledge, the sharpness being due to thoe obliquity
of the Lumen to the branclr, which is about 4570 'Iho calices alternato on
oppostte sides of a branch, cach branch asually having two vertical rows of
calices, though just before bifurcation there may be irvegnlamty.  Rach
calice arises from the apper part of the base of tho one below.,  The ealical
opening extends inwards with a very gradual and regular decrease in diametor
for at least 4 mm., and there are signs of septal ridges in its upper parts.
Xtheridge’s thin secetion shows reticular tissue lining its lowoer parts,

Rewarks : The rveptant parts of the corallum from which these free
hranches are presumed to have arisen, are as yet unknown,  In the Condaminoe
fuult block, near Silverwood, Queensland, and in the Coral Stage of the Spring-
sure District, Queensland, fragiments whose dimensions correspond to those of
the Balmaningarea specimens oxcept that the ealical edges may bo 5. in
diameter rvather than 4.5 nnn. occur, associated with other Clhudochonid
fragments of differont proportions, but which yvot may prove to be this species,
and with Thamnopora wilkinsoni (1theridge).  In view of the abumudance of
specimens of different proportions with those with characteristic proportions
at these two Queensland localities, it is timportant to obtain more syntypes of
C. nicholsoni, 1 order to define the range of variation possible in the species.
Cladochonus beeeheri (Graban, Gerth, 1921, pl. exlix., fig. 12) and C. iagnus
Goerth (id. figs. 10, 11) from the Middle Permian of Basleo, Tunor, are oven
lavger than this Australian speecies, but their dimensions are attained by a
spectmen in the University of Queensland from Cresshrook (reok, near sk,
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Cladochonus striatus sp. nov. (Plate II., fig. 11).

Monilopora ? nicholsoni Ktheridge, Hill, 1937, a, p. 59, pl. 1., figs. 23, 24, text-figs.
10, 11, Permian, Callytharra, W.A.

Holotype : Specimen figured Hill, loc. eit., text-fig. 10, in the Collection of
the University of Western Australia, from the Permian of the creek half a mile
west of Callytharra Spring, Wooramel River, WA,

Diagnosis : Slender  Cladochionus, with corallites widest at the calical
rim, which is 3 or 4 mm. in diameter, and with 18-20 faint longitudinal stria-
tions on the opitheea.

Remarks ;. The specimens previously described were reptant portions of
coralla, but I now have fragments of erect branches from the Callytharra beds
near Callytharra Springs. The species has mnch slenderer proportions than
the later O wicholsoni, and the longitudinal striation on its epitheea has not been
noted in any other species.
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EXPLANATION OF PLATES.
Plate 1.

Pernuan Corals from VWestern Australia.

All specimens are in the Collection of the University of Western Australia.

All fignres by 2 diameters, approximately.

Fig. 1

Ihe. 2.
Fig. 3.
Fig. 4.

Fig. 5.

h ¥
Fig. 6.

=1

Fig.

Fig, 8.

Fig. 9.

Fig. 10.

“ dmplexus ™ pustulosus Hudleston. Transverse section.  Upper part of Cally-
tharra Series near Trig. Station K52, Kennedy Range, near Williambury-
Middalya road. No. 41071,

Allotropiophyllum, sp. Transverse section.  Middle part of the Calceolispongia
Ntage in the Wandagee Neries, near Cootkilva Pool, Minilya R, No. 41072.

Fouryphyllan veidl Hill. Transverse seetion. Upper part of the Calceolispongia
Stage in the Wandagee Series, north side, Minilya R.. W. of Coolkilya Pool.
No. 41073,

? Furyphylloon, sp. Transverse section. Locality and  horizon as for fig. 2.

No. 41074,

Verbeekiella mersa. ~p. nov. Transverse scetion of holotvpe.  Lower part of
the Caleeolispongia Stage in the Wandagee Reries. north side, Minilva R.,
W. of Coolkilyn Pool.  No. 41075,

Verbeekiella mersa, sp. nov. Vertical section. Upper part of the Caleeolis-
pongic Stage in the Wandagee Sevies, north side Minilya R., W, of Coolkilya
Pool.  No. 41076,

Perbeelia lalboli (Hosking). Transverse seetion.  Callytharra Series, Cally-
tharra Springs.  No. 41077,

Thamnopora immense Hill,  Vertical section.  Bnlgadoo Pool, Minilva R.  No.
41064 ( - 20204). .

Thamnopora inseulpta, =p. nov. Type material.  Callytharra Series near Cal-
lytharra  Springs. w. b, transverse section ; ¢, fangential and d, median

vertical seetion.  No. 41078 a, b, ¢, d.

Thamnopora sp. Section,  Callythars Stage, Caliytharra Springs.  No. 41079.



